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INTRODUCTION

Analysis of The Causal Link Between
Economic Growth and Development
in Nigeria (1960-2019)

O

ver the years great care has been paid
toward assessing the link concerning
development and economic growth.
Nigerian economic performance in general since
independence in 1960 has been categorically
uninspiring despite the availability of resources and
increase in expenditure, immense amount of foreign
exchange derived mainly from its oil and gas
resources, economic growth has been feeble and
the incidences of poverty has enlarged. The
objective of every self-governing nation like Nigeria is
to upturn the standard of living of her populace and
promote economic growth and development of the
country. Due to inequality, level of poverty, the
insufciency of capital resources and the law of
comparative advantage, countries depend on each
other to foster economic growth and achieve
justiable economic development.

Muhammad Umar
Economic progress is fundamental and indispensable
to economic development. This tells why in Nigeria,
growth endlessly dominates the main policy thrust of
government's development objectives.
Fundamentally, economic growth is linked with
policies aimed at improving and reformation of the
real economic sectors. However, deciency in
national resources, savings and investment in the
economy is a key impediment to economic
development in a nation since the gap amid savings
and investment is crucial (Imimole and Imoughele,
2012). Savings provides emerging states with the
much desirable capital for outlay which enhanced
economic growth. Growth in savings leads to rise in
capital formation and invention that will lead to
employment creation and lessen external borrowing
of government. Low internal saving rates may sustain
low-growth levels since Harrod Domar model
suggested that savings is an imperative factor for
economic growth.
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Abstract
Taking cognizant of Nigeria's recent policies toward
translating growth to meaningful development, this
study aimed at analysing causality amid economic
growth and development using annual series from
1960-2019.The study engaged vector autoregressive
method by embracing Toda and Yamamoto 1995
model. The results reveals a bidirectional causality
between economic growth and dependency ratio;
population growth rate and economic growth and
also it reveals the evidence of uni-directional
causality from dependency ratio to life expectancy
and from population growth to life expectancy. But
economic growth and life expectancy as well as
dependency ratio and life expectancy does not
present evidence of causality.

The rising concern among researchers in the arena of
macroeconomics focuses on providing answers to
economic questions as what denes economic
growth. Why some nations develop faster than the
other, what lead to unequal growth rates across
countries, are these factors country-specic. There
are assorted answers to the above questions in the
literature. However, many studies have been
conducted in investigating the correlation between
growth and development in nations like Nigeria. This
study complements the prevailing body of
knowledge on the link between economic growth
and development from a different perspectives.

Key Words: Economic Growth, Population Growth,
Dependency Ratio, Life Expectancy and VAR.
JEL Code: O1, O4
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Numeral studies on economic progress in Nigeria
focus on the afliation between economic growth,
FDI and economic freedom, political system, see
(Bengoa and Sanchez, 2003); Javorcik (2004);
Kapuria (2007); Akinkumi (2017) Broadberry and
Gardner (2019). Others like Misztal (2011) and
Uwakaeme (2015) looked at market capitalization,
productivity and national saving and growth; Zubair
(2014) entrepreneurship and development, Hanif and
Arshed (2016) education and growth, Babatunde
(2012) growth and development strategies; Paul
(2017) nancial development and growth and many
more.

national product as the core quantiable signs of
production over a period of a time. Economic
development is not only quantitative variations once
it comes to the economic condition of the nation,
however a qualitative modications of the economic
arrangement, the advent of new sectors and
businesses and new employments. So a better and
further comprehensive fullment of human
necessities. Production per capita is a degree of the
capability of a society to realize their aims of social
and economic development, so as to meet the
continuously increasing societal requirements (Ivic,
2015).

The country-specic studies on the connection amid
economic growth and development is unlimited in
the case of Nigeria. In addition, most of the previous
studies use ARDL, OLS, Co-integration, ARIMA model
and conventional granger causality but this study
used augmented VAR (granger non causality test) in
analysing the causal link between economic growth
and development in Nigeria from 1960-2019 and the
use of most recent dataset with a large scope is
another contribution to the existing research.

Diverse growth models have been utilised to study the
conversion from static living standard to a
contemporary era of economic progression. Almost
all of these models integrate the Malthusian
diminishing returns. Romer model of growth placed
an importance on the human capital accumulation
in his model while Hansen and Prescott (2002) placed
importance on a neoclassical model that advocates
a fundamental change from agriculture to
manufacturing. The neoclassical philosophy of
growth took its origin from Harrod-Domar model.

The basic aim of this paper is to empirically examine
the causal link that existed amid economic growth
and development in Nigeria using time series
regression basis.
2.0

The model was developed to elucidate the relation
among investment, growth rate and employment in a
nation with stationary growth. Barro and Sala-i-Martin
(1992) documented the existence of convergence
because economies grow faster in per capita terms
when they are below the steady-state position. And
the technology-gap and speed of convergence is a
function of diffusion of technology and level of
technology is spread out from advanced nations to
less advanced economies. In the traditional
neoclassical growth model, the long-term growth is
dogged by physical and human capital buildup, as
well as technology while other elements are restricted
to temporary effects on the proportion of growth. But,
the endogenous growth ideal has encompassed
several variables such as nancial development,
education, population, global trade, and public
strategy.

LITERATURE REVIEW

Although there is no universally established denition,
most of the scholars think of the economic
development as a process that produces economic
and societally quantiable and qualitative wealth,
which causes the general economy to cumulatively
and robustly increase its real domestic product.
Linked to development, economic growth is in a
partial sense, an escalation of the nationwide income
per capita. Specically in quantitative terms, it just
centers on the functional links among the
endogenous variables. In a broader sense, it involves
the growth of the state treasure, including the
manufacturing ability, expressed mutually in absolute
and relative size, per capita, and encompassing also
the structural modication of the economy while
development displays how growth inuences the
society by growing the standard of life. While
economic growth relate to quantitative aspect of
economic activities, development relate to larger
scope including qualitative changes in an economy
(Haller, 2012).

Structural-change model deals with policies devoted
to changing the economic arrangements of
emerging countries from being mainly dependent on
subsistence agricultural practice to new
technologically diverse industrial and service
economy (Chenery & Taylor, 1968). Empirical scrutiny
through which the economic, industrial and
institutional structure of less developed economy is
transformed over time to warrant new industries to
replace traditional agriculture as the apparatus of
economic progress.

Economic Growth means continuous increase in the
size of production of a country, or an increase in gross
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It faced criticism for highlighting urban progress at the
cost of rural development which will lead to a
considerable rise in inequality within a country. The
dual-sector model has been disapproved for its basic
assumption that typical agricultural societies suffer
from excess of labor. Authentic empirical studies have
exposed that such labor excesses are only periodic
and taking such labor to city areas can result in a
downfall of the agricultural sector (Todaro & Smith,
2011).

counterbalance these private sector instabilities and
so retain actual output near to its market-clearing
equilibrium (Omitogun & Ayinla, 2007). So, based on
the Keynesian economic growth model,
macroeconomic strategies of government (both the
scal and monetary policies) ought to be used to
accomplish the preferred levels of economic growth
and development.
Karagiannis and Kvedaras (2016) observed the
correlation between nancial development and
economic growth in the European Union and the Euro
zone. The results shows that the type of nancing fund
obtain is vital in the nancial depth-growth link. Cigu
et al. (2018) studied the relation between the
transport arrangement and the economic
enactment in 28 EU nations, during the period from
2000 to 2014, by means of panel data techniques. The
results display signicant effects from transport
arrangement components even after inuential and
more factors are controlled, for the path analysis
outcomes.

International dependence theories take their roots in
evolving countries and opined that problem of
development is largely external in nature, relatively
than internal. The idea that unindustrialized countries
being cautiously and politically reliant on more
persuasive advanced countries which take interest in
preserving their overriding position on less developed
nations. Neoclassical theories maintain that
governments would not interfere in the economy.
They claimed that an unhindered market is the best
way for promoting fast and effective development.

The study ratify unidirectional long-run causality
connection between growth, transport infrastructure
and public sector performance. Transport
infrastructure has signicant effect on economic
development. On the other way round, corruption,
regulatory atmosphere, size of economy, child
mortality, earnings inequality, ination and
unemployment rate adversely affect the economic
growth, and on the other hand there is a healthy
progressive link among the quality of the judiciary,
education attainment, life expectancy and
economic growth. Peleckien et al. (2018) examined
the relations between insurance development and
economic growth across the European Union states
and came up with diverse results.

Linear-stages-of-growth model adjusts Marx's
philosophy of development and emphasize more on
accelerated accumulated capital, via the use of
both internal and external savings as aggregate
capital to stimulate investment, the stages of
economic growth and development encompasses
"the traditional society, the pre-conditions for take-off,
the take-off, the drive to maturity, and the age of high
mass-consumption". However, it was criticized for not
recognizing that capital accumulation is not a
sufcient condition for development. That is to say
that the theory was unable to consider the political,
social and institutional obstacles in relation to
development (Todaro & Smith, 2011).
Another common theory that relate growth and
development is Keynesian theory, which emphasize
on viable economic development and the role of
economic policy in the understanding
macroeconomic goals. The Keynesian theories stress
that demand controlling policies can be reused to
rally round macroeconomic performance and
sustainability. That is, macroeconomic programmes
would embrace setting monetary and scal variables
in every period at the standards which are assumed
indispensable to achieve the government's ambitions
(Abata, Kehinde, & Bolarinwa, 2012).

Tiwari and Mutascu (2010) studied the impact of
foreign direct investment on economic growth in
Asian countries with panel data through 1986 to 2008
and also examined the nonlinearities accompanying
foreign direct investment and exports in economic
progression procedure of Asian countries. They
recognized that in cooperation, overseas direct
investment and exports increase development
process, labour and capital also contributed
immensely in the development of Asian states, and at
the similar period they pronounced that export-led
growth is a superior chance to growth attractiveness
in Asian emerging states when related with overseas
direct investment driving growth.

Though Keynesian philosophy is of the opinion that the
private sector is characteristically unstable, it is
subject to recurrent and signicant disturbances in
the workings of aggregate demand. It is the job of
counter recurring or palliative programmes to

Shrestha (2013) compare the level of economic
development between South Asia and East Asia and
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realized that some development indicators express
that the South Asia in all-purpose is lagging behind
East Asian countries in term of high outlay, emphasis
on the industrial sector, export-led growth and effort
on infrastructure and human capital. Hence, South
Asia would take note of some of these features
regardless of changing conditions.

market capitalization and FDI. However, the impact
of trade openness, although positive, is not quite
impressive as reected in the size of its regression
coefcient. Ination and excessive government scal
decit were signicant but inversely relationship with
economic growth, directions of causality between
economic growth and the selected determinants are
mixed – unidirectional, bilateral and independent.

Hanif and Arshed (2016) and Broadberry and Gardner
(2019) studied growth and development of sub
Saharan African countries taking into cognizance the
relation between education and growth and general
progress of the region respectively. Their ndings
indicate that tertiary education enrollment has
maximum impact on growth as they relate to primary
and secondary schooling enrollment. It addresses the
undesirable growth which limits long run progress
across sub Saharan African countries due to
unsatisfactory performance of the region as a whole.

Ajide (2014) used Multivariate Regression
methodology on yearly time series of Nigeria over the
period covering 1980 through 2010 recommended for
liberalization in the degree of openness and
consolidation of economic freedom precisely,
through lessening unnecessary government
interference so that more nancial allocations have
to be directed to health provision and education
supporting activities that promote living standard.
Paul (2017) studied relationship among nancial
development and economic growth in Nigeria using
annual data for the period spanning from 1981-2014,
by embracing multivariate VAR method estimate
long-run relationships between nancial
development and economic growth. The paper
found that real gdp per capita and nancial
development variables have common stochastic
tendency driving their relationship.

Babatunde (2012) strongly canvasses for the
expanding regional integration, increasing
productivity and effectiveness through investment in
knowledge and training, and the reinventing of
African labour markets to encourage productivity
and good labour relationships to spur growth and
development.

Akinkunmi (2017) probes the determinants of
economic growth using sample period 1960-2015 and
Autoregressive Distributed Lag (ARDL) results indicate
that investment signicantly inuenced economic
growth while political stability and freedom have a
negative insignicant impact on the growth rate of
the Nigerian economy. Misztal (2011) evaluate the
reason and consequential relationship between
economic growth and savings in innovative
economies and in unindustrialized and emerging
states using co-integration and Granger's causality
test. The outcomes established the presence of oneway causative correlation amid gross domestic
savings and gross domestic product in the situation of
industrialized nations as well as in unindustrialized and
transition nations. Haller (2012) posits that economies
and the world are facing a new stage named the
stage of knowledge which is fundamental processes
to economic growth and development.

Itumo (2017) revealed the degree of suffering in
Africa, even with huge resources across the region.
The trials before several African states about
development are not just structural, micro-economic
or macro-economic indices, but primarily triggered
by certain African individuals. A cautious study of the
prevailing and ongoing state of affairs in African
societies exposes that a lot of economic
disappointments are caused by human aspects and
not by environmental or the deciency of resources.
Ranis and Ramirez (2000) investigates connections
between economic growth and human
development with cross-country regressions that
displayed a momentous relationship in both
directions. And they argue that human development
should be given sequencing priority. Zubair (2014)
adopted correlational research design on time series
from 1992-2013 with the help of autoregressive
integrated moving average opined that nance in
transportation and commerce, manufacturing and
food processing and other activities have
meaningfully impacted on economic growth and
development of Nigeria.

Chukwuemeka (2015) Using comparative
investigation between Nigeria and Malaysia, realised
that human capital, nancial development, capital
accumulation, technology and institutions have
cumulatively delayed Nigeria's economic growth
transforming to economic development. Sertoğlu et
al. (2017) studied the impact of agricultural segment
on the economic growth of Nigeria, using time series
data from 1981 to 2013 and observed that real gross

Uwakaeme (2015) demonstrated a positive and
signicant long-run relationship between economic
growth and productivity index (industrial), stock
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domestic product, agricultural productivity and oil
prices have a long-run connection. Vector error
correction result reveled that, the speed of
adjustment of the variables towards their long run
equilibrium path was low, yet agricultural productivity
had a progressive impact on economic growth.

In addition, it reduce the risks related with the
likelihood of errors in ascertaining the order of
integration of the variables. Additionally, the
technique is suitable for any arbitrary levels of
integration for the variables. It is right for the standard
VAR since the variables can be estimated in their
levels rather than the rst difference as in the case with
the Ordinary Granger Causality and therefore it does
not requires converting VAR into Vector Error
Correction Tool (VECM). So this study follow Toda and
Yamamoto (1995) method and the model is as follows

Ogunleye et al. (2018) with the aid of Ordinary least
squares regression studied population and economic
growth of Nigeria from 1981-2015 and the study
disclosed that population growth has an afrmative
and signicant inuence on economic growth of
Nigeria, while fertility remained negative and
signicant for economic growth in Nigeria. Exchange
rate and crude death rate are insignicant for
economic growth of Nigeria.
Ismail and Imoughele (2015) posited that gross xed
capital formation, foreign direct investment and total
government expenditure are the key factors of
Nigeria's economic output under a stable inationary
rate. Matuzeviciute and Butkus (2016) used data of
116 nations with dissimilar growth levels over the era of
1990–2014, realised that remittances have a
progressive bearing on long-run economic growth,
but the bearing varies based on the nation's
economic development level. Using data for 132
countries over 15 years, Ali et al. (2018) disclosed that
human capital has progressive role in per capita GDP
growth when there is presence of improved
economic opportunities, high-quality legal
institutions, organize business and trade internally or
worldwide, the robust the outcome of human capital
on growth.
3.0

Via such models, it turn out to be possible to study
dynamic relations among variables. The models
utilised in the causality analysis of Toda and
Yamamoto (1995) and composed of absolute
variables have been accepted for this study the value
k, denotes the optimal lag length in VAR model and d
max represents the maximum order of integration
values of the variables within the system. To express k
and d max values designated as the optimal lag
length, k can be dened by means of Akaike and
Schwarz information criteria while d max, the highest
integration order value, can be dened by use of unit
root tests. In order to analyse the causal link between
economic growth and developments (GDP per
capita growth rate, life expectancy, dependency
ratio and population growth rate) of Nigeria the
resulting hypothesis were veried using modied
WALD test statistics.
That is life
expectancy (LEXP), dependency ratio (DRT) and
population growth (PGR) does not signicantly
granger cause economic growth (GDPP);
signifying that economic growth
(GDPP), dependency ratio (DRT) and population
growth (PGR) does not signicantly granger cause life
expectancy(LEXP).
That is causality
does not signicantly run from life expectancy (LEXP),
economic growth (GDPP), and population growth
(PGR) to dependency ratio (DRT).

METHODOLOGY

This work employs yearly time series data on GDP per
capita growth rate (% of annual growth rate)
represent economic growth, population growth
(annual %), life expectancy at birth and dependency
ratio (% of working-age population) as a proxy to
economic development in Nigeria from 1960 to 2019.
The annual series were sourced from World Bank
development indicators relating to Nigeria. Once the
series are non-stationary, the conventional
asymptotic concept is not appropriate to hypothesis
testing.” For example, Ziramba (2008), Chiawa et al.
(2012) and Rauf et al. (2012) posited that the Toda
and Yamamoto method is superior to the
Conventional Granger Causality since it does not
need the pre-testing of variables for cointegration.
This suggests that investigation can be done without
testing for cointegration of the variables. So, its helps
in overcoming the problem of asymptotic critical
values when causality tests are done in the incidence
of nonstationarity or no cointegration.
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Means that there is no causality from life expectancy
(LEXP), dependency ratio (DRT), economic growth
(GDPP), and population growth (PGR).
4.0

Root
0.978288
0.955644 - 0.203169i
0.955644 + 0.203169i
0.777351 - 0.503167i
0.777351 + 0.503167i
0.246038 - 0.786168i
0.246038 + 0.786168i
0.517496 - 0.578366i
0.517496 + 0.578366i
-0.523309 - 0.519127i
-0.523309 + 0.519127i
0.614698
-0.593023
0.189807 - 0.424655i
0.189807 + 0.424655i
-0.074578

RESULTS AND DISCUSSION

The empirical analysis was initiate with examining the
unit root test for the variables. Because if the results of
stationarity are violated, this might lead to spurious
results. In examining the time-series data properties,
there are numerous models of testing the stationarity,
but the most essential one are the Augmented
Dickey–Fuller (ADF) (Dickey & Fuller, 1979), the
(Phillips–Peron, 1988) and the Kwiatkowski-PhillipsSchmidt-Shin (KPSS) (Kwiatkowski, Phillips, Schmidt &
Shin, 1992) unit root tests. The real values of the
variables were tested for stationarity using both the
ADF and KPSS test, and the results are presented in
gure 1 and table 4.1 respectively.

Modulus
0.978288
0.977002
0.977002
0.925987
0.925987
0.823769
0.823769
0.776086
0.776086
0.737120
0.737120
0.614698
0.593023
0.465143
0.465143
0.074578

Source: Authors' Computation Using Eviews8 (2020).
From the table 4.2 it reveals that all the modulus that is
chances of the root is not statistically signicant
because they are greater than 0.05 so it can
conclude that no root lies outside of the unit circle
therefore, the VAR model fulls the stability condition.

Fig.1: Trend of the series
Table 4.1Stationarity Test Results
Variable
ADF
t-statistics Probability Order of
Critical
integration value
DRT
-4.222462 0.0086
I(1)
0.119000
GDPP
-4.674277 0.0020
I(0)
0.119000
LEXP
-7.402321 0.0000
I(2)
0.119000
PGR
-4.197520 0.0091
I(0)
0.119000
Source: Authors’Computation Using Eviews8 (2020).

KPSS
LMstatistics

Order of
integration

0.099921
0.081107
0.077903
0.069166

I(1)
I(0)
I(2)
I(1)

Table 4.1 Indicates that using augmented dickey fuller
(ADF) test, dependency ratio (DRT) is non stationary at
level but at rst difference that is I(1), while economic
growth (GDPP), life expectancy (LEXP) and
population growth rate (PGR) were all found to be
stationary at level that is I(0). On the other hand the
results for KPSS displays the same for dependency
ratio (DRT), economic growth (GDPP) and life
expectancy (LEXP) but differs in the case of
population growth rate (PGR) which is stationary at
rst difference I(1). Going by this results the highest
order of integration in both the ADF and the KPSS is
order two i.e. I (2).

Fig.2: Model Stability
Figure 2 further indicate that the model is stable
because all roots are within the circle that no root lies
outside of the circle so there is stability in the model.
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In the same vein
was fond to
be true in case of GDPP and PGR because the
probabilities were greater than 5%. It's agreed that
economic growth and population growth does not
signicantly granger cause life expectancy. However,
in case of dependency null was rejected because the
p-value is less than 0.05 so dependency ratio granger
cause life expectancy, so future value of life
expectancy can be only better predicted by the past
values of dependency ratio than using past values of
dependency ratio alone. It is also observed that the
null hypothesis
is in reality only in
case of life expectancy since its probability is above
0.05 that there is no evidence of causality from life
expectancy to dependency ratio. However, GDPP
and PGR reveals the evidence of causality having
their p-values less than 0.05. With respect to
population growth rate it shows that dependency
ratio and life expectancy are statistically insignicant
signifying that
but economic growth is
statistically signicant in predicting future values of
population growth having probability less than 0.05,
hence we reject null hypothesis
and accept
alternative hypotheses that
as a result one can
conclude that future values of population growth can
be better predicted using previous values of
economic growth than using only past values of
population growth.

Table 4.3 Results of the VAR Granger Causality/Block
Exogeniety Walt Test

DEPENDENT VARIABLE GDPP
EXCLUDED
Chi-sq
LEXP
1.5540460
DRT
15.11668
PGR
11.43210
DEPENDENT VARIABLE LEXP
EXCLUDED
Chi-sq
GDPP
2.032107
DRT
12.22230
PGR
7.679155
DEPENDENT VARIABLE DRT
LEXP
3.431447
GDPP
10.85777
PGR
9.208025
DEPENDENT VARIABLE PGR
EXCLUDED
Chi-sq
LEXP
0.704163
DRT
1.851515
GDPP
17.51340

Probability
0.8195
0.0045
0.0221
Probability
0.7299
0.0158
0.1041
0.4884
0.0282
0.0561

Probability
0.9508
0.7630
0.0015

Source: Authors' Computation Using Eviews8 (2020).
Table 4.3 Discloses that there is bidirectional causality
between economic growth (GDPP) and
dependency ratio (DRT), as well as population growth
rate (PGR) and economic growth (GDPP), life
expectancy (LEXP) and dependency ratio,
population growth rate (PGR) and life expectancy
reveals the evidence of uni-directional causality.
Dependency ratio and life expectancy as well as
economic growth and life expectancy does not
present any evidence of causality hence their
probabilities are greater than 5%.

5.0

Conclusion and Recommendations

Based on the results, the conclusion is that there is
presence of causality only in the case of economic
growth, population growth rate and dependency
ratio. In specic it was concluded that economic
growth and dependency ratio, population growth
level and economic progress granger cause each
other meaning that they have bi-directional relation.
It is also concluded that life expectancy and
dependency ratio, population growth rate and
dependency have one way directional causality. This
suggest that to translate growth to meaningful
development there is a need to improve and diversify
the economy in order to enhance quality of life
expectancy so as to promote productivity and
reduce dependency level that perpetuate the nasty
circle of poverty.

The implication is that we accept the null hypothesis
which states that
meaning that life
expectancy does not signicantly granger cause
economic growth meaning that past values of life
expectancy cannot better predict future value of
economic growth. However, in terms of dependency
ratio and population growth rate null hypotheses is
been rejected meaning that
so we
conclude that dependency ratio and population
growth rate signicantly granger cause economic
growth. That is to say future values of economic
growth cannot be better predicted by previous
values of dependency ratio and population growth
rate but going by the results in table 4.3 the null
hypotheses is been rejected in case of dependency
ratio and population growth rate but accepted with
regard to life expectancy so future values of GDP per
capita can be better predicted by past values of DTR
and PGR than by the previous values of GDPP alone.
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APPENDIX I: RESULTS OF THE ADF, KPSS AND CAUSALITY TEST RESULTS

Null Hypothesis: DRT has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 7 (Automatic - based on SIC, maxlag=10)

Augmented Dickey-Fuller test statistic
Test critical values:
1% level
5% level
10% level

t-Statistic

Prob.*

-1.302439
-4.148465
-3.500495
-3.179617

0.8762

*MacKinnon (1996) one-sided p-values.
Null Hypothesis: D(DRT) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 10 (Automatic - based on SIC, maxlag=10)

Augmented Dickey-Fuller test statistic
Test critical values:
1% level
5% level
10% level

t-Statistic

Prob.*

-4.222462
-4.165756
-3.508508
-3.184230

0.0086

*MacKinnon (1996) one-sided p-values.
Null Hypothesis: GDPP has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=10)

Augmented Dickey-Fuller test statistic
Test critical values:
1% level
5% level
10% level

t-Statistic

Prob.*

-4.674277
-4.124265
-3.489228
-3.173114

0.0020

*MacKinnon (1996) one-sided p-values.
Null Hypothesis: LEXP has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 1 (Automatic - based on SIC, maxlag=10)

Augmented Dickey-Fuller test statistic
Test critical values:
1% level
5% level
10% level
*MacKinnon (1996) one-sided p-values.
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t-Statistic

Prob.*

-2.598333
-4.127338
-3.490662
-3.173943

0.2827
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Null Hypothesis: D(LEXP) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=10)

Augmented Dickey-Fuller test statistic
Test critica l values:
1% level
5% level
10% level

t-Statistic

Prob.*

-1.469123
-4.127338
-3.490662
-3.173943

0.8287

*MacKinnon (1996) one-sided p-values.
Null Hypothesis: D(LEXP,2) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=10)

Augmented Dickey-Fuller test statistic
Test critical values:
1% level
5% level
10% level

t-Statistic

Prob.*

-7.402321
-4.130526
-3.492149
-3.174802

0.0000

*MacKinnon (1996) one-sided p-values.
Null Hypothesis: PGR has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 10 (Automatic - based on SIC, maxlag=10)

Augmented Dickey-Fuller test statistic
Test critical values:
1% level
5% level
10% level

t-Statistic

Prob.*

-4.197520
-4.161144
-3.506374
-3.183002

0.0091

*MacKinnon (1996) one-sided p-values.
Null Hypothesis: DRT is stationary
Exogenous: Constant, Linear Trend
Bandwidth: 6 (Newey-West automatic) using Bartlett kernel
LM-Stat.
Kwiatkowski-Phillips-Schmidt-Shin test statistic
Asymptotic critical values*:
1% level
5% level
10% level
*Kwiatkowski-Phillips-Schmidt-Shin (1992, Ta ble 1)
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0.206732
0.216000
0.146000
0.119000
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Null Hypothesis: D(DRT) is stationary
Exogenous: Constant, Linear Trend
Bandwidth: 5 (Newey-West automatic) using Bartlett kernel
LM-Stat.
Kwiatkowski-Phillips-Schmidt-Shin test statistic
Asymptotic critical values*:
1% level
5% level
10% level

0.099921
0.216000
0.146000
0.119000

*Kwiatkowski-Phillips-Schmidt-Shin (1992, Table 1)

Null Hypothesis: GDPP is stationary
Exogenous: Constant, Linear Trend
Bandwidth: 2 (Newey-West automatic) using Bartlett kernel
LM-Stat.
Kwiatkowski-Phillips-Schmidt-Shin test statistic
Asymptotic critical values*:
1% level
5% level
10% level

0.081107
0.216000
0.146000
0.119000

*Kwiatkowski-Phillips-Schmidt-Shin (1992, Table 1)

Null Hypothesis: LEXP is stationary
Exogenous: Constant, Linear Trend
Bandwidth: 6 (Newey-West automatic) using Bartlett kernel
LM-Stat.
Kwiatkowski-Phillips-Schmidt-Shin test statistic
Asymptotic critical values*:
1% level
5% level
10% level

0.123038
0.216000
0.146000
0.119000

*Kwiatkowski-Phillips-Schmidt-Shin (1992, Table 1)
Null Hypothesis: D(LEXP) is stationary
Exogenous: Constant, Linear Trend
Bandwidth: 6 (Newey-West automatic) using Bartlett kernel
LM-Stat.
Kwiatkowski-Phillips-Schmidt-Shin test statistic
Asymptotic critical values*:
1% level
5% level
10% level
*Kwiatkowski-Phillips-Schmidt-Shin (1992, Table 1)
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0.181862
0.216000
0.146000
0.119000
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Null Hypothesis: D(LEXP,2) is stationary
Exogenous: Constant, Linear Trend
Bandwidth: 1 (Newey-West automatic) using Bartlett kernel
LM-Stat.
Kwiatkowski-Phillips-Schmidt-Shin test statistic
Asymptotic critical values*:
1% level
5% level
10% level

0.077903
0.216000
0.146000
0.119000

*Kwiatkowski-Phillips-Schmidt-Shin (1992, Table 1)
Null Hypothesis: PGR is stationary
Exogenous: Constant, Linear Trend
Bandwidth: 5 (Newey-West automatic) using Bartlett kernel
LM-Stat.
Kwiatkowski-Phillips-Schmidt-Shin test statistic
Asymptotic critical values*:
1% level
5% level
10% level

0.150505
0.216000
0.146000
0.119000

*Kwiatkowski-Phillips-Schmidt-Shin (1992, Table 1)
Null Hypothesis: D(PGR) is stationary
Exogenous: Constant, Linear Trend
Bandwidth: 4 (Newey-West automatic) using Bartlett kernel

Kwiatkowski-Phillips-Schmidt-Shin test statistic
Asymptotic critical values*:
1% level
5% level
10% level
*Kwiatkowski-Phillips-Schmidt-Shin (1992, Table 1)

VAR Granger Causality/Block Exogeneity Wald Tests
Date: 12/31/19 Time: 14:06
Sample: 1 59
Included observations: 51
Dependent variable: DRT
Excluded

Chi-sq

df

Prob.

GDPP
LEXP
PGR

10.85777
3.431447
9.208025

4
4
4

0.0282
0.4884
0.0561

38.73599

12

All

0.0001
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APPENDIX II: ROW DATA ON DEPENDENCY RATIO, LIFE EXPECTANCY,
GDP PER CAPITA GROWTH AND POPULATION GROWTH RATE
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Source: World Development Indicators and United Nation-World Population Project (2019).
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